Sea surface salinity (SSS) data derived from the Aquarius mission were compared with global observation by Argo floats to evaluate the quality of the SSS and assess the error structure. The Aquarius SSSs agreed well with the Argo near-surface salinity with a root-mean-square (rms) difference of 0.42 psu (version 2.10.1 standard product). The residual of the salinity observation showed a significant correlation with the sea surface temperature (SST) and wind speed. SSS bias caused by inaccurate corrections for the galactic radiation was also discernible. Similar results were obtained for the Aquarius SSSs retrieved by the different algorithms.
INTRODUCTION
A spaceborne L-band microwave radiometer mission targeting the sea surface salinity (SSS), Aquarius, has been in operation since August 2011 [1] . Since the dielectric constant of the sea surface depends on SSS [2] , the L-band radiometers can retrieve the SSS directly through measurement of the electromagnetic radiation emitted from the sea surface. In this paper, the along-track salinity data from Aquarius were evaluated by comparing with in situ observations. Also gridded salinity products from the Aquarius mission were compared with outputs from an ocean data optimal interpolation system. Residual analyses were conducted to assess the error structure of the salinity measurements.
DATA
We used the Aquarius level-2 and -3 data products, version 2.10.1, distributed by the NASA PO.DAAC at JPL. This V2.10.1 product is an interim Aquarius product retrieved by the experimental algorism toward the official release of version 3.0 data. The SSS products processed by the combined active and passive (CAP) algorithm version 2.5.1 [3] and the Remote Sensing Systems (RSS) testbed algorithm version 3 were also analyzed in this paper.
We used quality flags assigned in each of the alongtrack SSS data to remove outliers. According to [4] , we employed 12 quality flags that were used for calibration of the Aquarius data. Although these 12 flags are not assigned in the CAP and RSS products, the flags were applied to these alternative Aquarius products by collocating them with the standard V2.10.1 data. To compare with the Level-3 data, we also used outputs from the ocean data optimal interpolation (OI) system operated by Japan Agency for Marine-Earth Science and Technology (JAMSTEC). The spatial and temporal intervals are 1° × 1° and 1 month, respectively. Figure 1 shows the comparison of SSS derived from Aquarius and near-surface salinity from Argo floats for the three Aquarius products. In general, the Aquarius SSS agrees well with the Argo near-surface salinity. Statistics obtained from the comparisons are summarized in Table 1 . The standard V2.10.1 and RSS testbed products showed better agreement with the Argo observations. The rms difference in the standard V2.10.1 is 0.42 psu, which is reduced by 25% from a previous Aquarius product, V2.0 (0.56 psu [5] ), due to the algorism improvement. Figure 2 shows monthly averages of the ascendingdescending difference of the Aquarius SSS. In the RSS product, significant differences are discernible in high latitude regions. They oscillate on an annual cycle with positive phase in March and negative phase in September in the Southern Ocean. This global scale difference is considered to be caused by inaccurate correction for reflection of the galactic radiation. Amplitude of the ascending-descending difference is reduced in the recent products, V2.10.1 and CAP V2.5.1. Figure 3 shows time series of zonal average of the ascending-descending difference of the Aquarius SSS using standard V2.10.1 product. The annual oscillation of the ascending-descending difference is clearly found in the Southern Ocean with the amplitude of 0.2 psu. Although the amplitude in this product (V2.10.1) was relatively small compared to the other products (Fig. 2) , the ascendingdescending difference has not been removed completely. . In general, the SSS bias tends to be negative under high SST condition. The rms difference is large under low SST and high wind speed conditions. The standard and RSS products show less sensitivity to the wind speed indicating better correction for the sea surface roughness effects. Figure 5 shows an example of comparisons of the Aquarius Level-3 data with outputs from the JAMSTEC OI system. The comparison was done in grids of 1° × 1° and monthly average. The Aquarius SSSs, retrieved by V2.10.1 and CAP V2.5.1 (Figs. 5(a) and (b) ), capture the geographical feature of the near-surface salinity in the global oceans (Fig. 5(c) ). In Figs. 5(d) and (e), spatial distribution of the salinity residual indicates positive bias in the high latitude area and negative bias in the low latitude area. The global biases are reduced in the CAP product. The systematic negative bias found in the tropical area is attributed to near-surface salinity stratification formed by precipitation. Figure 6 shows the time series of the bias and rms difference calculated from the comparisons of the Level-3 products with outputs from the JAMSTEC OI system. Only the data within 40°S to 40°N were utilized to eliminate regions of low SST and high wind speed. The rms difference in the standard V2.10.1 is ranging from 0.23 to 0.31 psu with an average of 0.27 psu. The CAP product shows a lower value of the rms difference, 0.21 psu, which is very close to the Aquarius mission goal, 0.2 psu on an average of 150 km and one month.
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